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(54) PROJECTION TYPE COLOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To improve the utilization efficiency of 
light even when a small- aperture projection lens is 
used, to realize high-quality full color display, to 
eliminate the need of a comparatively expensive 
large-aperture projection lens and to reduce 
production cost. 

CONSTITUTION: A 1st micro-lens array 5 and a 2nd 
micro-lens array 6 are respectively provided on a 
surface on the light incident side and a surface on the 
light exiting side of a 1 st glass substrate 1 2 
positioned on the light incident side in a liquid crystal 
display element 7 installed in a projection type color 
liquid crystal display device. The 1st micro-lens array 
5 condenses the luminous fluxes of respective colors 
near the light exiting position of the 2nd micro-lens 
array 6. The incident light is paralleled each other by 
the 2nd micro- lens array 6 and projected from a 
liquid crystal display element 7. 
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s. afeTt® 1 (Dmmiatam 8 0mm*. )n*isat f 

c = 6 0 mm©:n>f r >ifU>X3#g:We>n-C<,>S„ 

i©^su©«tj^t— sc-rii^ccBsgsn-cos. c 
tf>iafe^*if#6n-2>. 

[0 04 3] C©<b^©3fe^K:*$W4T-^S^[Sl (0 

8' 

1- • • • (1) 

• 4 B«. Jl?31©^@»^3— >#&MK.J: *)Bl$, 
3n4„ S©^i'.O^^57-4RBft600nm . 
JcOS&S. W©#-^n^^ = -7-4B«i&5 0 0 
n m «fc "5 S«ft©?Ita*%-t4i-etiS« L- . MM>#4 i> 
D-f^i •7-^4GB4o-J;-e5 7 0 nm~5 0 0 nm© 

[004 7.] ±ieafe76?s i sist^tcffigsn 

4^V^a^ i'S 7-4 B«. ^-f^n>f *j t> 5^- 
4R • 4G£j§i§L./c. -r^^^fn-f ^^- 
4R • 4GK*J^4S8*«:J;0*-3fcpJta^ ; SrSW-rn 
tifi < . ffe©jgSi|c©7li:tc-^t » x BS» b <c < T J: 
t,^„ f5]n©?Vi'aW^i'5 7-4R • 4G • 4Bfci 



(7) 

11 

[0 0 4 8] =&SOyA>?VL4 y 2* • 4G • 

^S7-4RicSLtWWTSW6, SCC 
th^-? 7 ccrw v A v p u>Xr 5 ®JKi£B 

4R-4G - 4B*±8»DJ:5K:EatrS<fc, 

*n u>xtu-y 5 tetti/T^n-e+iftff 2 a-ro-rn 
[o 0 4 9] -#mtmv\%. m\ (a) ccsvrjcSK:. 

* b)l&16RZf#4 ^ ;7-4R • 4G • 4B 

CDf»tt*aMILt»SSti. s^rt/feHl (a) <DI®# 

[0 05 0 ] «Btt«rtt k eft*«^^o-f 

.^57-4R • 4G • 4B«:i9HJSete#»-r&09 

^ ^^ktcfcjBffl-rsci^pJIB-C*^. 30 

*AftHMtC»^6tlfc» 1 <D£f?xm& 1 2 CCtt. ^CD 
'HlfCS 1 2iCl f »2 "7>f d?p u>X7.l/-f 5 • 6rt*Rtt 
6nrt>*. *MS%* : F7K:*jW**ttI»M6CRW6 
n/c^2 0^7Xlil 6 i02O7^^DU>X7U 
-f 6 <fc©fflKW\ jKfi^SAStiTftflJB 1 4tfi&tiL2 

nrc»*.-±E»2©^x»«i etc**, ^2©vy 

*PU>X7W6 ijtfftnrSffitt:. ±fajKS«:#«-7 
h'J^ ^fBMrr&fcaexDX ^'ttCDff #«S 1 5 40 
R • 1 5 G • 1 5 B^M?ntt^ c £tc. 1207 

6£*ftqrrSffiK:a:, JbEfl-stWSl 5R * 1 5G • 1 
5B<fcB£T4i£3WB«l 33W*«Sh-C^&'. 
[0 05 2] fl^ffi 1 5 R • 1 5 G • 15 BSO'tS 

n@ i 3 i fcfc»g»msr#i«sttT*$ o . m# 

m@ 1 5 R • 1 5 G • 15 Btttt, ^tl-etlR • G • B 

{f-^A*s*i&o ^^JSMtw:, ±ia«B%a^^7 

am, ff-^mg^6 0 0$, (I^Sif^lOO// 50 
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(STN) rttf¥rs*«v>y ^^^fi«««flv«^. 
[0 0 5 3 ] CCD« H e a a^^7tC«, t£*fflt»6ti"C 

1 5 R • 1 5 G • 1 5 B KEPfln£fl 

So ask sk&otw:, JKS«7S^7(D«i^sr* 

iBlfi]B»S:lHB5^t<Z)/c«£)«lll8Uri^. 
[0 054] glR0^2v^^DU>X7U^ 

5 • so&mffitaz. mi (to tcm-r^^c u-<»; 
>^i2o • 2 2*i*n*twBac3n, ^^^27^ 

R^2©v^^PU>X7U>f 5 • 6il/r»,'±K 
ff-^m® 15R - 1 5 G • 15 BS*#K:ffiST&<B3 

0 0 Mm0«aE^TffiJ(DU>^*A^-U>X 

> X # W tcffi^J $ Jlfc&CD) >£&i£K: <fc *) iS 

^*S^1 2 <DM£ i^20v >f ^ D U>X7 

t =i. 1 mm£i3«^L<&&J:5 
CCHffiStia. /c/cU, S107^^PU>X7U^5 
©^JEK*ffia*r»J5ET* <t , t /n = l. 1 mm/ 
1.5 3 =0.7 2mm<tncSo ntt^lO^Xlg 

1 2©fflSJr*r'*S. 

[0 0 5 5 ] C©cfc5<C*JlR©»lSC«l2©v-r^p. 
1/>X7U^5 • 6«, ±ffiU>*-**^-U>X<B**. 
#|oJ<t, '«Sfi^^7fcteW5fi#«fil"5R -15 
G* l5B©»*r^3WTCctt*j:5K:,-»rio^ 

2©wc-ewtigf^titi^ e . 

[0 0 5 6] (SJ, *lSff»207-f^DU>X7U-{ 
5 • 6O«2#ft±0TU\ ^ Appl.Opt.Vo 
1.21,p.l052(1984),S/cWElectron. Lett. Vol .17, p. 452 
(1981) . IKfflffi "77Zf^70PI/ 
>XCDSrbl^Siffi M I2 4M/M?I^) . m# 
Zoran D.Ftopovic et al . "Technique for monoli 
thic fabrication of microlenz arrays" .Appl.Opt.Vo 
1.27, p. 1281 (1988). (WB3B3 5 5 - 1 3.5 8 0 

8-^2M) . MKTS .(«fHBS6 1 -64 1 58^ 
*R) . ^MJOXa, #18*3 - 2 4 8 1 2 5 ^fgOCTjr . 

[0 0 5 7 ] ite, «E»l<D^^a«l 2CD35» 

SlMS2C!)7^^au>X7 W 5 * 6<Dr^#. 
*SKS*-CfeRI«©J!W36S»6n i U^y>^B2 0 
• 2 2M^'-^7X2 1 7>f ^pu>X0!)S 

r*msir -5 c i *spj«r * 

[0 0 5 8] ±SESS 1©7^^PU>X7H'5 CC^tS 



(8) 
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0<imlBIB-C^^>tttcS*«*iB*r&. comity 

t, tibcds; (2) o<fc^>«:«cs. * 

= 2. 2 mm x o.7 2 mm/ 6 0mm=26.4jum 



* [0 05 9] 
W= f ax t an0w • • • (2) 

COSE (2) tCfufEL/cS (1 ) fcftATSi. W=A 

St) /f c (n^f^tf U>XOJKuOT|) 



(3) 



£fc*. j£SS@ 1 3&Uffikmi 4<DW-MZ. fftl<D 

2*. c©s#ows3tt&tars, c©aue^-r>oiHw 10 

^-O^ ^ff-^m® 1 5R • 1 5G • 15 BfcflBIJS 

We = 26.4//m£&0, JJBL/ct * h 5 7 

ttfc»jS3*ifc«-9S« 1 5 R ■ 1 5 G • 15 B<7WC 

[0 06 0] S^^P^^^-4R • 4G 



$KP=f*xXtan20 —.(4) 

<DH«*«fc-&tf, *«n<b«*^-f> (zio^^p 
fciai ifastcffi $n/c^oa-(^^7-4R -ess* 

cntCcfcD, miCO^A *DU>XT W5«:«l& 
SSI 5R • 1 5G • 1 5 Btc; £*#j£-r*fe©*# 
[0 06 1 ] WAWttSQSWCtt. Jt*©H«*«te-r 



2^-tan" 1 ( 1 00/7 2 0) = 8' 

£tt*<fc5cc»5£3ftr<,»s. ' . 

[0 06 2]^ S2©7^DU>X7L/-f60l* 
[0 06 3 ] ±MJWI^*7tefc»**HH«Fft© 

ntfeD, sw»**^7 leasts nfc*a©*sR 

tt, ±13? ^-^KU>X8«:J:^rSS5u>X9^S 

[0 0 6 4 ] ±fB©*JiEK:*5i»r. eMIi^6^ 
^P^^57-4R • 4G - 4BCClaj^orefi** 
JBW-TSi. ?Od^^*5-4R'4G-4B^ 

*^ »tt ws»r £ c £ ccd: 40 

#>(*n-f '^$7-4R • 4G • 4B#E«3*lfcft 

OPl/>X7l/>( 5 CcAttr^o 
[0 0 6 5 ] C©^l<2W^nu>XT W5rt>6C> 
7fe«, ^2CD7^^Dl/>X7H'6^/rLr, -&fefrC 
^T^±fEff^-mS 1 5 R • 1 5 G • 15 BCC«3fe^ 
ft*** t<D££, ft-^Sffil 5R • 1 5G • 1 5B£ 

■ttrii, 'sa<^*»*©<i#«:jc£;Dr5i«3wg:iBS 50 



• • • (5) 

^HaOiiaR«, ±13? -f F L/>X8Mfi 

Ki/>X9*iaofc», y-> 1 otc&u^n, 

[0 06 6] iC5"C, 8(rfBl//ct5£3fc<Dai5^5-ffi 

□S<DS:i5 U > X^Stc * 4 . . L ft ifi h . 
«r-«, ffi«*(Dlt3WO«r/h3<-r*fc«>. HI (a) 
KSWJ^K:. ±iei/cS20v^^au>X7H f 6 

^entt^c a/c. n©7^^ai/>X7u^ 

5©M*E««. C©S2070oi/>X7l/-(6© 
ffl»«G5«Cc» 1 © v * P u > XT U A 5 * 6 tttt* 3 . 
ti1tjm<DM&immTi£5lc> ±1BS (4) ©MS. 

[0 06 7 ] C©J:5KiB»3ftfc*2©v-f>uu> 
X7U^6H 7*-;WKU>X&R«©«ffe*ftfc 

■»*l»*C4**5jlB«:a a^F7^©K 
H4*orii/ciSffitt^paou>x*fflc>&< r4>ct 

[0 06 8 ] ft, iEI/fc»2©7-f^Dl/>X7U^ 



(9) 
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[0 06 9] C«6fiCT2 ) *&w<D<&<DMmm 
BW*£B-©«tt*WTS^KW\ IB-©^*tff2 

too7o] *ntt«©a«a* ^-?s a a a a^sr 

Occ. ^MJ**xttfcEBSftWfiiBlfc* 
^ ^>^57 ^7 7 ^ 'J 3 Eiffel I 10 

O^-f^f » K • *-7f"-f y«-F (TN) ©7f f 

[0 07 H ±ier 1 1 • v h u ? ^^a«JUR^ 

WPCH:; H3 <a> CC^ri^CCteSRfiBWaW^fE 
FUK&oTteD, |»BWt:?ftttl«lit>100u 
m, I^ISPS©:** 31**85 0 umxWil 0 urn. ^ 
SR»«K4 5 0x«|6 0 0r. *£3RHP*«3 5 %"C* 
& e HKfcUT^ S^JRCC»jC-T4S<fe3R«S3 1 R 20 

• 3 i g • 3 i B^^i/^ia^jittortet), 

3 1 R • 3 1 G • 3 1 B£^LTOftt^#«jB:7£BT 
[0 0 7 2 ] *IB»«<D«I^S^7--jK««5«a« k 
CDffe, H2Cc^-TJ:5at!r8Smit«l iH»<D«teS*« 

stress**, aajtsi (Litfflo/^ 5uu>^-y f 

30 

[0 07 3] ±12© J: 5 frf^l^E 

M3 (a) K:5Vr<fc5K:, ^JfctK 
^ 2 p u>X3 2 4 U>#»*tfc{CK«LfcW * 
aU>X7U>f^, {I^CDvh' ^Pb>X(Dff£Kte v i& 

titter*, bh (b) rc/ <c> ccsvr<t5cc. &® 

X3 3*Wffifci^Jb/c!»0*tt©^Y^ciU>XT U. 40 

[0 074 ] BH ( a ) SO* ( c ) CCTjrTiS^ -o© 
7^^pi/>X32 (*5Ui3 3) KJ:9Sbfc3ft£ 
=KecE>»*x* ? h im-mtMV, 1 o©v ^ p . 
U>X3 2 («2l>t23 3 ) *m—mc&A,tc=m<D& 

mm&3 ir-3ig-3 larifrr* «fc9cc % i&jrem 
rc^ 6 — ys, mm (b) cc^rtB^tct*. — -owa 

£p U>X3 3Ccj:0«jft$ti4=fl(ecc)4jB36X#^ 
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oCDv^*PU>X3 3«s«n«4tEA^On^ld:ft« 
cfc 5 Kia^tt=ffl©lfe**«3 1 R ■ 3 1 G • 3 1 »J6 

[0 0 7 5 ] CCDJ: 5 K-ffiCD^X* * h #=ftJfrR 

G • *©ffiffi«®^*B2K:tet>T*Kffite# 
LTftWSJ^teEK*-*. chtciD, 70oi/> 

[0 0 7 6 ] 3 ^lM^2(D7^i7C2l/>X7 
u-ftt, £feteBi;J&K±tt4J:5K:. IBS (a) > » 
5i>ttBEI (b ) *c^<fc5&fc®*S#*cm>Tfe<fc- 
c»U mm <c)-«ciRTJ:9K:, ±iELfc«©*jKov 

P 1/>X7 i^I^Mrffll^ttl^o ft, IB 

a (c ) -c»> l ©7^ ^ p u>X7 

l^l^. (SI. CCD£§^ $l©70nU>X7UY 
5£lg2<Dv>f £PU>XTU^6<t£ilK^££, H. 

h*JS2 07^oi/>X7l/-f.6©8WK:* i 
*>2fcti>HF£ II^OWj:^ 7^pi/>X7l/>f 
©Mai Uttt,.««a$B¥3 - 2 4 8 1 2 5#&tt 

[007 7 1OT, ^lM»2©7>f^DU>X7U 
-Y5 • 6 i fete, mm (a) KmrJ:9«cu>^R*« 

©v ^ ^p u>X7 u a ^m^tcm^^^xmmf 

[0 0 .7 8 ] «J^*9-jRft«^B*SH2K:^rj: 

/■c^©3fe^«, &C*» 1 CD -7 >? p u > 

I2©7^^PU>X7U-f6±(Ct^ic 0 
[0 0 7 9 ] moftmz. S2©70au>X7U>( 
6-C«^btir*r«:, gl©7>f^ai/>X7U^5« 
fiJ1"57Y^UU>X©NA (HP») (C*fj£U/cftfi[ 
■rffitfcl/«c^6; «v-/^nu>X©3t**±(cE«3ti 
T^*»©OS*aiBl/-c^<. M^f©M(-t «. 

^i©7>f^au>x7u^5k:j;«}\ -en-en 

'«<D^3R(OffiS<bm2<Dv^ ^PU>XTU>T 6 CD 
S^6C«*«rttA. *<DS**«. ^2CDv-Y^p 

u>xr u ^ 6 cc<t ori*a©«B*fli*s}R»a^* 

ttSIJfiffll iB«O»t-WCCJ:0 60MmX2 6.4/um<h 
«c0. te*HPaKc«*4. 

[0 08 0 ]^ *J|«8ffll<DJ: ^ tc. te«E5U*^I/* 
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[0 08 1 ] **6SCTtC*5t,»rfc. §I2©W?DU> 
XT U-f 6 *I9: Vtc C £ tt J; K> . &ft&0£%M&m » 

[oo82]s/c. ffrexstffl l so? 2 icfcU-ctt. 01 10 
9!#©¥fTlS#«» ■^#SH13WaR?-7K:A 
«t4iama>h5Xh ©<£T*»fett*©fiT*5-| £ 
iSc-i-nJtMt#**©-c. -i»«:j6i;rafe*«i*>6 
©fifi#*=i>f r >1J---U>;CC— hCC||% 
L. *'J 7 h*/c»f>*-;Ugft?^Sft5l£**v HT 
Si^»Ut^. ffiRS-7-£f>:r 

5k«c*. afe3iasi*»6©afe}t*»« , r4« 

J:t». 

[0 08 3] ] *»M©3 6iCffe©^ 

H4*c>uia7«:s-5(,s-csiwrntf 1 mr© 

ii0r*5„ ft. St^©0!lLh. BfflB©*«fi^l©S®tc 
SrOfcaPttiH— ©«fi6*WT4BWt«:tt. PI— ©??# 

-e-wgftgi* sinrrs. 

'5 - j»aa^»«tt. BuiEWfepii 1 1 pNi©a&&s 30 
1. mmm2> &tf3>7*>-tru>X3*«*.ri».&. 

I 0 0 8 5 ] 3>f>1tl/>X30IW(CH, Sfe^aS 

1 *.6©efe)fe*=»S!iT-5Hs©y-r * o i» * 5 =y 
-35R • 35Y - 3 5B*stwe>nri,i5„ cne>© 

^^O-f ^i7-35R' 35Y- 35B«. 6fe 
*jRl*>6fiB«StiS&e*©**Lh«:. c©*WS"C* 

7-35R - 35Y - 35 Btt. ^ft^ft^. *fc£iS§. 

£?ri<;ct>s. 40 
[0086] cc-c. #. m, ss?©ift««4«. -eti-e 

h400-49 5nm, ift4 9 5 ~5 7 5 n m. 7 
5-7 0 0 nm©&gti£^T. fc/dU Cft6©&i£ 

s»©**±-c5WfflTn«^ * y ->mmitm< &s 
a*. *«e©ai*KwfiTT5©t?. etfia*««T* 

*§£&U;t. 4 9 5 n mffMO 1 5 7 5 n m«a©jt4 * 
7 hTS*§^fc£>S. C©EB«cj:g»ft. i». #©7fc3fc 

[0 08 7] a*»©e#©fl*«:«. BulBWS^d 1 £ 
PHf{c^JSW©^^i'ci-r 5 7-4fflUS*, Hfi so 



<8§3¥7- 1 8 1 48 7 
is 

oy-fl'O-f -j J57-35R - 35Y - 35 B©-5 

&&$M\ (cSfcj50>{4fi«:aW6n/cgSiS»ffl© 
^?a-f-;?57-35 R©jggiUR£#i«Wfttf 
( T *5 /5fc©?£gf3<©j§ji^Ai 0 % Kofi < . fte©jgfi 
.«-C©«jl**s 1 0 0%Kifi< . «J!Ug|-C2&«HC»l*T 
S) . laKWffl©*'-* *n>f 7*5 7-©ttto<3K:. m 

mtm im<D? ■{>?&■< ~jt> -3 sY^m^x 
*>Bfs©»Miaj»6ti£. 

[0 08 8] C©J:5(C. HKS}©^ 7 * S =j 
-3 5Y^ffl^SC£©*iJ*£br« > 
®^S*t©^-< i'n^ 72S5-£Jtf$UT. ®S*f© 
y-Y f a a v t> s 7 -tt. ?BB©J8K&#*l>fc < r Tfr 

©t\ ff«3WS»"C*«J. 3Xh*I«T§4. 

7l* ! ftttAsli5tttg©fe© ; &f'PSSTSC£«SI 

**-c*9. ««M?tt©*t»fc©36*ff«lll6"C**. 
ens. 

[0 08 9 ] mm<DV4 !>V4 v >? 5 5-4H>4IC 
«. l!iglt©y-f*D'f^i7-3 5Rt. l?j£©J: 

S.^A*t ; &mre£ Ufc^SS*©^^ i'd-T » * 5 
7-35 RTB, «ftt©ft«3**TS[%±*J«)«*4 
0nmJ£TRcTSC£#fil/t,>. (Si. C©ti^©lt%± 
*s 0 its £ ». ® 1 0 % £ 9 0 % £ & S jgS©M^r 

[0 09 0] tE^±*5 0*1^4 0 nm«TtcTSC£*5 

ffi«cWf«c*i«i{c«»T**) tfc*rT4«-361$tt©^. 

s. tKlipflBetcHBeTtiK. ±E£Efc_h#0««: 
. 4 0nmHTK«Ci*i5Iftlc4S. m«a^7fe 

(#C*> ftt^< v s. fcL< }*p(i7ttiX7>©^K:« 
STS£. Jtffil"<jMDJmkr. 3i%±*! , )itl*2 0 
nmMSSr{c^y>3-l*SC£^nJtlr*S. 

[0 09 1 ] H5tt*©«HF*S%l/tefc©'r. 
«p<B3fe)j£7l©AS*^l®^6r^ftb/c*iS8*©^^ f 
D-Y 5 .i'5-5-k:*iWSp<i7fe*S7>©S31^ ! tt14 J &. 0 

*ittiitta«*A«Riw©siiS»f * o-f-^s? 
-©a«5*«:»Tsaa*«tt**ti-enmTb©-c* 
s. 

[0092] c©h*>6. *«* (e^fyt) &«-©£• -r 
©©77*5. #ft!j!ai!ic&'5ci!^e.A>T*5. (as. 

*5, if -r n A 7 5 5- 3 5 R% s fil7EiS?}©A»Kc 
ESLT^ttLrfc. p{S7feRS^©ii^£l5)1t©73-7t4# 
14?:WTS<fc9U:i5l+TSC£3!)S-C#S. fte©& 
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[ 0 0 9 3 ] «TQBMBrtt. p«*J6»»0**fflCi4 
CiCCRJELTy-f *n-f ^$7-35R-35Y- 
3 5BtRH-Lteai**«6CW*. ft, piUTcKKS 

«#^K*%TL*5C±lCtt4*s % TN^ 4 STN 

Y?*55-35R • 35 Y - 3 5 B «r«#tt»*RS 

[0 09 4] ±BOJ: 9«c«H-Stifcy-/ ^ p-f 9 * ^ 
5-35R-35Y-35 B{Cj:-5#fi*<D^S»K:oi4 

^^7-35R - 35Y-35 BOKStAtffcKtt* 

1 :4H*«cm«3 o° (decrees tret**. 

7-35R-35Y' 3 5BTi2, A»ftfl«C«fc-?'t# 
^57-35R-35Y-35 B^ti^ti<DA»ftffi 

[0095] aejeajjifreo^^AWfta-cy-f^' 

n^^^7-3 5R{cA»-r^H^ C<DAtfft*c» 
tS^^o^ 7-3 5R©#3fc«Fl4«:. ?frZ)7c 

-f^5 7-3 5RrSW.3ti4-*. 2t<t«07B£« 
y-f^P-f^S7-35R*»llfc^ A*fHa- 
0t^^n^ ^^7-3 5YtcAltn o CCD Alt 
ftK.n-$Z>yA ZVA ^$7-35YO^*IH4it 

iiMMfc^oaa*** 0 »o*^©jaift*3&«aH 1 0 
0 Ltc&^x, moytrnz, pazvAv*? 

57-3 5 YKJK§t£ft, S>7^u^^>7-3 
5RCCA»-r4^ tOAWfttt, aWAWftcefcJt'* 

[0096] c <djz K.\mn&mktz> citai 

^.^D^^>7-35 RO»7mi4«. fiiKfiffldtc 

<B*©»^<fcO^>tt< , »©7t^c»LTttl 0 
0%teiai>SS^£WLT(r>£ o Ltcft-oX. #A?a 

^9-^5^-3 5Y-cs«stifc»©3t*«. 
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[0 0 9 7 ] Sfc, &A9UA 7-3 5 Y£Si& 
LfcWWtJlIti, ^d?o-f7^57-35BK:J:or 

-3 5 Y • 3 5 RCC^n^;hi£ftAS1ftJ:9 2 (9, 4 0 

/hst^K-cAW-r*. c©A«ft«:»r4y-Y^ci-r 

^ = 7-35R-35 YCD»»*fl»tttt. ^ft^tig 
i$g»Ci/7ht^ ft.^^P>f7^$7-35R 

9A9XXA ^*7-3 5R • 35Y<Dt> 

-rntcfci^Tfc, ±iebfc*AWftTo«©36m©aa 

1 0 0%K£<, #<W^©«£^'W:, 
D^^57-35R'35Y4SiSt5. 

. S*B©y-f ^ o -f 5 7-tfi»Snfc3lHc J: 

[0 0 9 8 ] Uc^t, &fMfc*=«atC#«-i-*fc 

20 m&SiWA t?VA y £5 7-3 5 Y*fi6JB-r*<b 
^OD-/^ = 7-35R • 35 Y • 3 5B£ 
p«*«:Rffil/T»H"0.- ±BB©J:5«:-, £V*p>f * 
*5 7-35R-35Y- 3 5'B<DEW*BBE"r4Ci 
K <fc 9 , #A &&A v 2 z> 7 — 35R*35Y-35B 

[0099] *^aswc«. itapua 

. -3 5R • 3 5Y • 3 5B^ffl^ra6M£SetC& 

m 4 -tcfew ^jfifflRa'7ic:CDii?f :6riqiK:»b xmrnttfo 

tcmWbLX^ZXK jRSS^SR^f 3 7<DAW«OiB*« 
(Diti&tt^ ^B B a ®(D7b:'>y^fai^>ftLr^f 

■aaw*. ^*^^3 7©«®m^isj^Hstc*f 
[oioi]*ct v *n»wm ^>r^p>r^^$ 

7-3 5 R • 3 5Y ■ 3 5BiI H H a a^3 7 t<Dm 
-35R-35Y-35B «rJ5£J L/cSfe©*m^aa 

*rec<h^c^o, ^TcmopfiTt^^iHiteu, 

50 tj^T- 3 7 C0AI«<l7feKOigMI*^f^CC--gC*r *o 
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y- 3 5 B^mtiPssSiSitx^^f)^ mm-rzmjt 

^^D-/^$7-35R - 35Y - 35 BCCtoWSA 
[0102]*^ sfi«^OUtfc, JhiB£[a]«l 

(DC£#H>x.&<7rc\ s(B3fe«:iH3£OT ? * 

S5-3 5R - 3 5 Y • 3 5 B4Hlt U/c»^CC«. s 

[0103] ±!Eifcfigi7nSSHF-3 7 te, jtuiBSUetfll 1 "C 

-c*5*«, 4^l«£ffil©«^cctt, H7CC7RTJ:5K: V fit 
1 (Oii^y XSS 1 2 ic*jW4*AS*flH©ffiO*K;^ W * 
au>XTU^5#KW6>*rCt>S D ft, C0vOu 

*ti-enjBjaE3 n/c*sig 1 3 acflt 1 5 r ■ 

1 5 G ; 1 5 B , #5 XS1g 12-16 HfC*J0E3ftfc 

ftaji 1 4 tcoc>r SutB^JteFa 1 ec*j»4*»«s% 20 
g^f^ 3 7 ©*fiSB3RT* & Eftmisnr 
[0104] milS^S«3 6 ZMMLtcB* H<D 

gr*AS}£ft£o *ntt«-c«. 
>xr u a 5 (cseAS* «t u 

Mni/>^*7-l/>X©f^ ^C*fJ&L/c3 0 
0 MmtfflH-Cv JJBiM*ffiI 5 R • 1 5 G • 15BtC 

mummm 1 -cartes ( 3 > *c j: 0 . 2 6. 4 a* m 

<t & 9 . Xh7>( ^Off^m© 1 5 R • 1 5 G • 1 5 
BJaDteSJ^fca^Tl**. 

• [0105] *fc ^^0^^^7-35R-35 
Y • 3 5 BftE{K-4ffiWWttft««:-ocir fe % ftKBX 

ism tattic." ■«rE«(5) teasers cite 

tt*5*oft6©»|£r 1 5 R • 1 5 G • 1 5 

B±CCjgfiES*iSJ:5fca4. oi0. 8° -route* 

5«clHWSh, Z^feO§15fe7^>^10 0mnF a 1i 

[0106] s fc. *Httw<D««aa* 3 -saa^s 
atc8\ 04^^-rj:^^, frsajQfewii traa©7 ^ 

-iUFU>X8\ fi:Kl/>X9a^^'J->10*5» 
tf6nr*0, & B eg^3 7fc<fcOSE«S*ifc=Jf[ 
fe<DS7fe^(i v 7 -Jl/ K 1/>'X8RC«B:KI/>X9 fc 50 
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[OlOTlfiLhOiite, **Sfe^cDSiJS^^-^ 

[0 10 8] C3SS0J4D #|gqS03 6(Ctt(D9E 
ite0 f (l^lI3RD : S4?r#MLr^'r^ o 

[0109] 3mmm<D&&m*?-mskmtf&iSte, . 

7 1 it, h y ? 
juftsaR^r tttt < , mfiB^iSM 2 1 mo&seni t 

[p 1 1 0] c©HJSW«:*jt»T«, Sfe*«l tefcw 
%>T->?<Dfa%\L H4«:*jtiTtitffiK:¥tfK:«coTCi 

2 iPttO^^ISW-C**. «fl*7S*-?-3 7 CC»W 

(KJ&r*5dK*«*CiCD-C. ^3 (a) (b)*J<fctf 
(d) CC^T±^ttJK«Ofe©*flefflr*Ct3&sr* 
So I^S (b) KiiVf <fc5&A#^<DW ^PU>X3 
■3tc<fc9«fifc3ft*v-f *au>Xr UY5*ffii^J| 
^C«. ^OP^^$7-35R-35Y - 35B 
©ffiffi»CD^i$j*BI4{c*5LiriSSM^6«W4J:5, # 
^^P-/^^7-35R - 3 5 Y • 35 B£IS^T& 

[oiin M^aiittt, mimmm3tm 
mc. $m.u^mi<o#4 ->^$7-35r - 3 

L,XMJxm<D#<< v £>^-3 5Y*ffl^ri^ 

^ 0 Ztlh<D#4 v p%?-Z 5R • 35Y- 3 

5BB, StriBHSSWI3 tlm«<piB9»JJIRl?riBgSn v p 

^P^;^7-35 Riv^^ni/>X7U^ 5iO 
Palter p fi7t^^r?g H B B^^3 7 CCteW-S A**« 

3 6*iRwe>nrc^«. 

[0 11 2].±IB6Dai^CC*j^r. figfcJfcWlfr&HiS* 
$n/c7fe«, ^^^P>f 3p ^ a ^-3 5R • 3 5 Y • 3 
5B.Ktel»T»a©#*fc#«S*-k 
7-35R • 3 5Y - 3 5B«rEIB0fctB»WttftaK: 

>X7 5tCAIt^tl^ e 7>f^DU>X7U^5^ 
eSEa^mSR^ 3 7 CCA** $ ft /ctB2 . iKfi^TnSR^ 3 

iou^ y-> i otc&I^ft&o 

[0 1 13] C©J:^tc; TZth zf • v h V v 
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-3 5R • 3 5 Y • 3 5 B£ffl(,>. £ £K:ift&g«3.6 

£jbc > •*> t . MMmtkM 3 1 mmvitmwmzm zct 

[0.1 1 4 J ft. #HS60i-Ctt p KMfeUtc 

[0115] ) *mW<D3 6fCfl6©SI 10 

l3 8&C^9KS^l>TlftBj-rn«, WF<DM 

[0116] mmMM3 ■ 4Ttt. *m»f!l#l5iL 
■C. 3fc»fflU:9sSi. . 1tB3tt<09-{ 

^?7-35R - 3 5 Y • 35 BSriSFiJb/ctfd^l/ 

xmmmviz* =&.m<DitmM<D9-< zuj 

5 5-3 5 B<DRt>r)iC, ±^mo^m.m^^i^± 

[oii7]i8 tcfl^-r «t *> cc. . *xit0f©8A?32* 5 

-j£JI3SjnKBtt. 9 A v >?% 5—3 5 R • 3 5 

.^3 7i «gis**seil 1 £PH$©3i«v h y ? 

h y vz^mbE%ttm^h^tkvi%iL-cibZ>« 30 
[0118] Sfe^as 1 4>±fEHiS03 1 

ma -7 h «; » **©«tettH«Cfcl>TttffiK:saL 

7^©i^6cDafe^«. n>-r>-y-w>X3£/n,T 

•Wt#*£&9. jSjSW. ft J£S4©y-f i>a 

-/•^i7-35R • 3 5Y&t>'£K*}S5-4 UCA 

[0119 ] $iiWKtel>tfc, flB&KSttpflBBc 

a-f^;7-35R-3 5 YCD&^gtCPlttt^^-C 

(D^i'P-fji'S^-SSR • 3 5 Y-CS£A,£J5*f 
£ftT*J<3. HS&f©^?^-;,* 5 5-35 Y£iS 
iiOfcSfcJKtt. i ft*.. Sfc. W 

immw3 tmrntc. 94 >?aj s.?-3bRt-7 

S«R-f:3 7«:*jtf4A«flH©ffl*S©ajft**fti«:HR ' 
$-t±2»cfc9lHllS$-t±S^Sffi3 6**»W6tirc»4. 

[0120] c©tfc«rc«. Hfeatcffs^©^^ p 50 
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^ „ £ 5 5-£fflt^&< £ 4>. ±KS1$ 5-4 1 
W©ffiS^©^^<3ai-rc«k3li5pJtg-C$)-5 <> L/*>^a 
#6. C©H£. i5«i5-4 lKJ:9 7fc©*Jffi$J* 
#1 0 0%Ki5<K:fa±T£5®. fei&fi#.lU,>. 4 9 
0-5 0 0 nmttfi (W XCttfc) M5 60-5 9 
OnmttiS (ft«:*h£> ©«aJW©**>jWfflL.rc»4. 
^■©fc*. Sfift^-i* hJl/^fto^j®-^. 4 90-50 
OnmHE, £>£t,>«5 6 0~5 9 0 nmtti5tCi&S£* 

i>^*ito5teiE*ea^aii £o-r/Bi» 

tt. JJB©£5Wtl«©#S^#«*flil»-cy-f*a 
s. ^5 5-©!t$ttK:J:Sjgfe5:PP$0LT4>. 

wtrs. sfc. ±s#n5-4 i«. ±msnm^tc 
[oi2ii*ct. «es«©a»s*5-««3iw 

^E-Ctt. P>f>fP>X3 t^-f' v9s.5- 
■3 5Ri©IB(C. h 5>^7 (SiE^S). 4 2 

4SWrt»4. C©h 'J 5 >9v 4)\,ZA 2(Dft%M\i 
tt. 09tC^-r«fc^(c. ±ELteeW«©fiT©JB(H<!: 
a^UV . 4 9 0-5 0 0 nm. 5 6 0~5 

90nm. I R (St^fM) ©Sfifi«©aii***iaW«: 
<£T3-t*£J:5K:K5E$*VC(,»£ (4 0 0nm*ii7 
0 0 nmfe(±(iSiJ0%) . 

[0122] C©J:5ft#M*t4 h'J5 >97 j)l> 
5-©f^fc0«:^:Js:s*3 7-"4 i^ffli>rfc, fe^ES© 

fcfc'jaaassnso-c, c©h>; s>^7^ju^4 

2 «t a * 7 ^ h =y > X ©ffiiE 4> pJ tfetC -5. . 
[0123] *SiM(CfcOtt, -&fe©^© 

SnruSfctoHJSWl • 2Tff ^fcit^ilSHi. 

7rt©fg#S&aK$£<fc5«:ftoTl»-&.. 
[0124] «±©«fc Ww^m^-s/ctocc. ± 
EO*S«S7-4 1 ifflUfc^tfc. *m©{B7t« 
^?P-f^?5-35R - 35Y©fi 
»«©»tt*fttt«:-r*4fttc. ije h y s ^ * 
$ 4 2 -TfeiffiS{ST©MS £ a -5 iSifi«©**lft*-r -5. 
C£fCj:<9, m&ftVVUZti, HMfe©fei^S* s fSl±-r 

[ 0 1 2 5 ] (S3. **«50Crtt.' i(aR©«*ttt»%P<B 
KSSLfe^tfe, «e©**4»Ste«>«:^SS*5 

C£tCj;<9, ^^©^tl^ff^CiASpjgg-c^^,, 
[0126] CHBW«6).^«:. *aw©S6>K:. ft© 
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H 1 0 KSW J: 5 SulSflfis^ 1 i iatt<DBe*« 
1. S^®^2, 3>«r>iJ- U>X3, SW^o-f9 
*5^-4R • 4G • 4B*flM.n*6. 66**1* 

0, 94 9a4 '^57-4R • 4G • 4BCCcfc0Sfe 10 

• 4 B©«*tttttftK0tt, fylBHSSCTl £mtttcR£ 
StitfcO, #&©**«. 2^fofn/cMt^^ 
^P^^^7-4R • 4G • 4-B*6-ttl-etlHM*3 

[o i 2 8 ] -*m^fi^-mmtsmaxt^ m 
tcmuMmm* 3 1 * *r l x i > 4 „ c asi?**-?- 3 

>X7U>f5©t«f tf«rffriESHfll0f 1 £HJ«K:K 
S-r^t, ±E949t*4 ^ ^7-4R - 4G • 4B 

tcj: o*h-eti©etc»s(3ti>c«*Kw. ±ibw * 

fcW.4SfeCc*fjSL/cte3RHPW«cai*Sn4. 
[0129] jjjUMSn#7-3 7 K*C>T£BSftfc* 
tt, 7-f-;l/KU>X8CcJ:Dta:KU>X4 5tc«*3 

[0.130)011 ^c^TJ:^CC, »Mct*?3 7 £ 
UiM U/c*^«, 7 4 -Jb K U > X8 K£ 0 SAXotX 

-?3 7*e>L/cc^isn/c{aa^sa3n/cSS5u>X4 

u^5^Sig{cA«L/c»o**»±ibr*«i±K:ai 
H=Lxta.n2fl 40 

os; <fc o *» e> nfc h St ti/dft * sn^wc** 6 ti 4 . 

[0131] &g?U>X4 5<DffiffiQJ:&CSe^i*ft£# 

7-7^^46(t as!}3-f^>^it3nfc# 

^*S«±0t> 012 (a) K5rrJ:5K:. W 
0«S«©***ti*4iaiftS-&4««4 6 R • 4 6 G 

• 4 6 B3WJBJE*Stlfcfe<D-C*4.. S««4 6 R • 4 6 
G-46B«, U>X4 5tC*sW£ttHQ±^<D& 

ft* Htt. 275-7 -<;i/£4 6**£ y-> l o<DM*> 
hRtc£$<Di><DV<h2> 0 50 



[0132]S/c, -&6R^4 6 R • 4 6 G * 4 6 B©i 

^4 6lt y^a-f^$7-4R«4G-4B*S 
ffiT *© £ 0*<D^TflF 6ft 7 - 7 4 to 9 * 

/Bt»*<fc. ««»*©*K:-3l>Ttt. S§i§^£10 0% 

[oi33] ±ia©flnaEtc*jtiT. a&*g§» 1 *6as* 

^^P^ 7-4R • 4 G • 4BCC 

tec»r*s<D*mtc7>si3n. y^p^-^^7-4 
R • 4 G ■ 4B*EKbfcffl»wacftff«cjci;r, 
©»v^pu>X71/^ 5&tA*fS4a£c W£ 
DU>XTU^ 5*6«»a^*^3 7CCAW3n^* 
tt. JKSa^-? 3 ix&mzti. 7^-;UKU>X8 
*$<fco*JB:S?u>X4 5Jc<tor^^ y-> l ott&u$ 

n£ e ±IBtafi5U>X4 5K:«, 4)19 4 6& 

gatt£ftTl>£<£rC\ ±iB#***ia:SJU>X4.5 4ji 

P^ ^^7-4R • 4G • 4 Br|fe£L/ci£*3WI& 

&m&omi<>%M<DfrftA2 y-> 1 otcfslfij 

[o i 3 4 ] fraoct^fc, ee*-c«, 9 49x14? 9 
5 ^;-tcA5tir^i:/c^*fe— ^tcx>? y ->tcsus 

fc e b*b&*6. *ISK«l"Ctt, «Kl/>X4 5 6DH 
EQ±iCEgL/c*'7-7V;l'^4 6tCj:«3^ »; »' 
©S*«CCSO : S2b*«:ffif9^< Ci*-C*4. L/c* 
or. <L(Dt3"y-V 4 )V9 4 6CC*5t»Tfettffi*«jEL/- 

a ^ ^5 7 - 4R ■ 4G • 4B*«S«:»W-r4^il 
*J«c<, 9 4 9xx 4 f^57-4R" 4G • 4B ©SB 

[0135] CI6»«7 ) *»?8©S e>^ffi<D^ 
■jffiWI*, H3. B10, HI 2, 3CCg-?t>T 

[0136] *^«ccffissaga^7--*a»s«K 
h 1 0 tc^-r <fc 5 jc. ncxMiM6&iKn«o«ja 

[0137] C©HJSWtC*Jt>*C«. Sfe*i!sl CC*j» 
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^r^^^ti^C^r. S3 (a) (b)Rtf 

(d) ^^-rcfc^^ff^a)fc<D*^"r€>ci^"c^ 

£ e mm (b) ^Tn-rJc^^/N^^cD^-Y ^nu>X3 

3 kj: vmf&ztiz^j 2 u u>xr w 5 zm^tcm 

&tc\* % R • 4G • 4 B<D®ffi 10 

p-r «^^-4R ■ 4G • 4B*ie«-r4i#K#a 

[0138] £tc. C<DtZil?-V 4)\s*4 6CT)fel2 
Pl(a) *5«fcCflHH (d) ©i^, gtElglktt 
6iP«tCiai 2(a) rfil^, 03(b) <Dt§t^ 
v^*nu>x©Kfi<D^Mte{*r>T. 012 (b) tc 
^1*J:^Aj:^ B C<D££i>. !2i$U>X4 

gE»iK*^ *^-7-f jl/*4 6CC*5»S*««4 6R • 20 

4 6G • 4 6<D«#<fc&£cfc5ecT£. 

[0139] ±8B©««;«:*5i>r , Sfefcigi l ^6tHS* 

jn/c*tt, 2W*P>( V^57-4R • 4G • 4BtC 

R • 4G • 4B*E«L^tB»99*ftfl[K:jCi;r v »fi 

PU>X7U-f 5^6«S^3R^.3 7K:A»3ftfc3lG 
.«a*5aR* 3 7t^HSn, 7^;bKU>X8 
fcJ:a'J£IJu>X4 5tcJ:r>r^^';-> 1 OfctfcBS 
n*. ±B2i9«U>X4 5CCtt, *^-7^;l/^4 6*s 30 
RW6*lTC»S(0r.. JblE^3tm^t8:KU>X4 5*3 

o>r-;^7-4R ■ 4G • 4B~emzLtcmtm*m 

[0 140] o/c^^r, ;*^Q8Wcfct*rfc. ±iB# 
4fr$4 6lcJ:*)* yoo^^^-4R- 
4G • 4BtC*j^^^SJg««:J;-5^3tC[>iJ»^^l^ 

[0141] g/c, iESOfcWe&O^tt* BMB#©¥ 40 

iri!E^/c^ (2) -C^L/cJ:5fc:, v-Y^uu>X7 
"u-f5©«*^9 Fl^<^ 0 AOKWfltt*. 
Sr>«^ vOnu>X7b^5t'i*lti), 

^55-4R-4G - 4B4>^CDS8f7t*/c«Sil7feO 



<DSij»«:sti'rfiS;»tiia«u>X4 bcdbsq^s^ 
4. 

[ o 1 4 2 ] nrnxone^. a^tc^^^s 

[0143] ttSS^^RO^KB; OT»©#j£(c»6 
rfe*t». mu3KltM7nB3 (b) SO* (d) Km 

m^frisosecDaije.^stcisnsor. 013 

(a) SO* (b) «c«-rJ:9CC % *7-7^W4 6«: 
*J»4*««4 6 a • 4 6 b • 4 6 c<W|gttfc CftiH 

[0 144] T&tot, 03(b) fc7jVr<fc5&W£ 
au>X7l/^ffllr^c»^li, §Ii^4 6 a -46 
b • 46 cOJBtt*H 1 3 (b) *c*vrJ:3CC, Sfc* 
03 (d) J: ^j: v O D U>X7 U ^ ^ffl^/c 

tteCCtt, &««4 6 a • 4 6 b • 4 6 c©»i l 
3(a) ^ti-fti^rSCiA^OIBr 
*S. fSJ-, 01 3 (a) (b) «C*ic»T, ii^-V 

[0145] $/c, #5-:7-<;I/*4 6Cc*?W<5&BS 

[oi46]^ nemM3^-5a>aKsi^7-ffiA 

Ooi/>X7i/^6 *R W/ctB^-w: tt» BireXtKM 1 
traWDS***±E3lfli« 3-7 o*SSS*i»-&r» ^> 

[0147] ^ffi«6 - 7B, je^A(C^bfcj£K 
3^5rffll^*K»W*a«:IBtt«6 • 7 0JSi^M^ 
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•j m i> < -c * z> 1 1 >*> am h ti Z i> © £ 3 „ 
[0148] 36tc. ±iacDg-jiiEWcfct,>-a;t. #3? 

[0149] 

[A9KDtt*] HWGB 1 ©&WC&S&US2/5 -«fl 10 

St^&gtt. «_h©j:5K:. ±Ktt»©a«i©**vN-i 

[0150] fWA, I2©-7^ni/>X7l/-(K 

l^ttJMM-S. 20 
[0 15 1] S/c, »*BZ<OI69iK:«*jaj^*9- 

e&3^*8GK©#JKtc»«tt-4HL Sft£ffl©»ftifi 

[0152] Sfc. »#JB3©#6WK:«*SJ^*5- 

[0 1 5 3 ] ^ft®*.. 8!3j8I3iBtS©<J:5«:> imst 
[0 154] Sfc. IS*3B4«D»?8«:«4!Sa^*9- 

ee*w«:2c *. »©#**#»■*■ s 

j«R#a-C*-2,fllfi£-C4)S. 40 
[0155] Sfc, lf*S5©^BJtC^2,fi:UM*7- 
ftfi&CT&Btt. «_t©J:5K:. _kiSW©:}6Je**HF|-r 

a. 

[0156] -e-ntg-x. »©#jR**NHr4jiiK*8© 

gi-r act #•?#■&©•?. fe*$a©rfi]±tcj:o. msi© 
■c*4it>5«b*%ifrs. so 
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[ 0 1 5 7 } *fc. *«!R#a(c*« 
#A#T*BWCtt. «K*£»©*Sl*i|!fe£ShfctR» 
&©T\ IS*B5KSS©J:^(c. £©*©#*©#*# 
S)-r^i§^#l3:©R*D0«:. '£*jRKif#&*flii»sc 

[ o i 5 8 ] nxms^mmfczmmtiv-- 

S-s**iljE#©*«*ri>4«lfiSr*«. 
[0159] ^fttfcil, &«flEfiTOJRH4ft*«SR 

^>r>©jSSJi8©36*^t?i«s?fes?%fflt>/cii^r 

[0160]Sfc, »«57©«9liK:«SSa^*5- 

±Eaa*jR©paBtfiS». fcL<tts«#ds»©<r»r 

[0 1 6 1 ] tt^BSO^WtC^SSf^!*^- 
fta&CT£BK. «±©J:5Cc. ±tag^©^©p<g 

[0162]**:, 8»*59©^fC«5S^*7- 

[0163] ^ftf^x., {B*tt«tlB5ei/rRW--Lfc* 

C^r. ±IB^Sgt©7tm©pffi7fefi£». *5l'ttsi@M 
^©^ J &±ieS B ^a^^©A5*ffi!l(i^«©®§fiS^|6] 

fij^i/T. feKsowt*. an®@©7jux7 5-«^*n 

[0l64]$fc, it2j<^ 1 0©»lik:^-&SgJ§!*7 
-URaWttt. «±©i^«:, ±12!3:iJU>^©S 

r. £i>fit < it^©«sa^««*«ja(dEsnfcififiy» 

[0165] ^4a(9>^.. IMSmmi:ziZy^i7 HJcTSfc 

at>«:*sR©wa©si»ee*««:fflc»fc»^». 
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